The role of tumor necrosis factor alpha in down-regulation of osteoblast Phex gene expression in experimental murine colitis.
Reduced bone mass is a common complication of inflammatory bowel disease (IBD), although the mechanisms that contribute to osteopenia are not completely understood. Tumor necrosis factor alpha (TNF-alpha) is up-regulated in patients with IBD and has detrimental effects on osteoblasts. Phex gene is expressed predominantly in osteoblasts, and its disruption results in defective bone mineralization. The aim of this study was to evaluate whether TNF-alpha regulates Phex gene expression thus contributing to the abnormal bone metabolism observed in IBD. Phex gene expression was evaluated in calvaria of 6-7-week-old mice administered with trinitrobenzene sulfonic acid (TNBS) with or without neutralizing anti-TNF-alpha antibody, dietary curcumin, or systemically with recombinant TNF-alpha. TNF-alpha-treated UMR-106 osteoblasts were also examined. Phex promoter activity was assayed in transiently transfected TNF-alpha-treated UMR-106 cells. Compared with control animals, Phex messenger RNA (mRNA) expression decreased by 40%-50% in both TNBS colitis and TNF-alpha-injected mice. Dietary curcumin and anti-TNF-alpha antibody counteracted the detrimental effect of TNBS on Phex gene expression. TNF-alpha-treated UMR-106 cells showed a concentration-dependent and transcriptionally mediated decrease in Phex mRNA and gene promoter activity, with the -133 to -74 bp region of the Phex promoter likely involved in the mechanism of TNF-alpha action. Coinciding with decreased Phex protein level, TNF-alpha drastically reduced mineralization in UMR-106 osteoblasts. Acute colitis and TNF-alpha decrease Phex mRNA and protein expression via a transcriptional mechanism. TNF-alpha-mediated reduction in Phex protein is at least in part responsible for inhibition of osteoblast mineralization, and the described mechanism may contribute to the abnormal bone metabolism associated with IBD.